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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the 
relative rotation of a housing £ind vane body by 
, ^ the torque change of a camshaft when a fluid 

isa J* ap /i^Xq?.,^^^ 3: pressure is drooped, 

/fl /'^^^ffip^iC SOLUTION: A vane body 19 is provided 

■ -' ^ relatively rotatably for a housing 16. First/second 

oil pressure rooms 30, 31 are formed on both 
sides of respective vanes 24 of the vane body 19. 
A valve timing variable mechanism (WT) 12 
rotates relatively the housing 16 and vane body 
19 by an oil pressure supplied to respective oil 
pressure rooms 30, 31 and changes the valve 
timing of an intake valve. A lock mechanism 49 
includes a lock pin 33 and an engagingly locking 
hole 34 and switches the regulation state for 
regulating the relative rotation between the 
housing 16 and the vane body 19 to the realest 
state for allowing this relative rotation in 
response to the bigness of the oil pressure of 
respective oil pressure rooms 30, 31. This lock mechanism 49 is transfered to a release 
state when the oil pressure of respective oil pressure rooms 30, 3 1 reaches a pressure 
which can obstruct the swing of the vane body 19 by the torque change of the camshaft. 
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[0 0 4 6] S/c. ±ia©j;9fc. tulL/cMlTLS 2 
©«ffitJ^fiic^tlSSF^3 2 aJiA/^-2 0©^g|5t 
affi?nTt/^5/cJ6. P7^tfy3 3©^iltfft,^IiIS 
M3 2 a©§t*^g{tLTfe. ^®SPa3 2 art©$^ 
Et J; -p T[B1D 7 ^ tf :/ 3 3 ©»'!E«2nS C 

Mt. (l©Sf^3 2 al^ttiaSPIl 3*^51ffi 

So <:©/-cJ6. Sra3 2aWi:?SXtfcr4tJ;f5P7^' 

[0 0 4 7] i^fc. ® 1 mmz o:at;#m2KS3 

1 §#lL/TlK0^t§o v'l; y^'Ny K 1 4 tOrtSPt 

tt. -^©iii|»3 8, 3 9Am?nTv^5o 

B^liESSS, 39a. 4--r;l/3>hn-;PyVl/7 (0 

i;(T. rocvj t^^^) -^/rUT^-Y/i/jT^^/ 

^7 7 > i/-^ 7 h t J; -3 TJiil? n« C 1 1 j; (3 . 



(6) 1tM¥l 0-2 12 9 11 

10 

^/^LTMIH«-#i^li^ 3 8,3 9 «^ LTlKWfcE 

[0 0 4 8] y^^^y F 1 4 ©^fejS^ffilJtJgfiicSnfc 

?414 4. i^ir-t;H 1 a©l^g|5{i:jeig2nWL4 

^4 etClUTV^So '^-^'ftl 9cDSSffifc*5l/^TM 
l3t*;Vh©lHli:{J11^SM4 lifmtnx^^. M 
10 f3f*l!g4 6®«il{i. C©l«Sl4 7tlPLT 

[0 0 4 9] Ifc. 4?X2 3©f*3gPfctt. WiMmmxS 

s4o®r4?L4 8*^jgfiSc?nTi>So cn?.#m4 8 

fi:> S*?ar44 7 1 r4J±S3 0 tmmLX\^' 

§0 cn6#t|afflSS3 8. ai4 4. m4 5. filgS 

4 6, mmmi. stf#m4 8fcj;o®i74ss8 

0 *^gl!c?nTt^S» ffiMLfcO C V A^~x>i;>'®l^ 

5 ^mrifcmifw, i w s o ^icr^ i ?4Eg 3 0 
20 WL^^mm 1 \mm 3 0 ©?ftjb^g i m s 

O^lUT:^^;^^^^^^^^!!^^ 
[0 0 5 0]-:^. v"J y^^A-y F 1 4 ©SiSflJfcJ^^ 
?lafcffil&lig3 9a. >>>"t;H 1 a©^JSfc}^^ 

s nfcrfts 5 o^c»^^nTl^So £fc. Ai^>'-f7h 
1 i©F*3gte{i?ftisi5 7^)^j^sg?nTfc-5. wms 

7 ©aSimti, If C < * Ai/-V 7 H 1 l^tj^fig^ 
*Ai>'^7 F 1 1 ©«ffliJ^iSat|3V^TtK4^7 1 7 

A^^^^n^cgp^fctj;, ^ ©^jst tefc f) 5 8 m 
30 ^^nri/^So cdjisstfi:. *L'>^7Fi i© 

rtg|5tf^fi!c$n^cm 5 3 */l-UT?ftl^ 5 7 ©«iJ 
[005 1] Mfc> »=^7 1 7©**g|5i3Hc{i. Mi 

m^ms^A'Dm^msimis.zrixisK). cne, 
§g5 iawfe?4^5 8ta^^tiTi/^5o fiijs 

1 8ttt, H3t/1^tJ:-9}i:^Qgl52 5 ©iiJffi3£fgtT 

Pints 4 -o^m 5 2 ;?)^j^fig?nTfe D . cnmn 5 
2icj;DMt^i5 i^:^2?fiES3 1 tf^^mmznx^,^ 

So 

40 [0 0 5 2] cns^ifiKsg. «5o, ms 
6, mmsT. mss, ?ftS5 8. it^sts u & 

Dm5 2tCcfcf?®2?4gS8 li&^1ifi]c?nTl.>So oc 

ty^t^^^\i!>-^^ft.m\ i:©S2«8i^n;T 

^2?4ffl3 ItctWn, ^lHJ:|5l^2r[6E^3 1© 
[0 0 5 3] i^t, J:-yi/y<r>miii^%lLX. t^)l 

^fmwvv77 icDAjm^^ymmmc-oi^^ 



(7) 
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[0 0 5 4] ff. [S^^;U77 7©/^;l'7^'i'5>y 

^m^M^iz-Di^mBMt^o nmtiai. ocv 
mW^H^ ctlc^oT. ^I'mso \tt^iv^^y 

8 1 ^M.T^'l'yW^Mcgpffi^tlSo 

[0 0 5 5] P';'^try3 3©MlgJ±jS3 3c 
t}i^l?iES3 0i^Ll.^?4ffi*^ftfflLT43f3. 
rftffifcS-i*X#^;^lt<J;-pT. |HIlf>3 3ttMlfL3 2 10 

[0 0 5 6] miriESsota^w? 
iD. ®iffli±S3 0rt©r4ffam2?4ES3 i^cQfft 

4 1 MS3 0©?ftEt cfc -^-^ft 1 

9 \i.)stl'Jyf 1 6 fcJtfLTMEli^^r^t^gMHiet 

1 AWliie-r«iitfc<J;oT. t^/^;]^:/? 7C[)/^;l/ 20 

[0 0 5 7] S/c. -^->'f*l 9A^1^73fS]tMfc^g5i^ 
mfi-rSt. |3I'^-yftl oa^-^-yZ 4*^i£!ig|52 s 

^) tltSc £:cDj;9t. ^-yfti 9©fflM*^si 
^fiWc»-r«t. mMj'^iWi i(D)K)\y-7^^-^y^ 

[0 0 5 8] :^fc. ®a/Vl/77 7«/^;l/7'5!'i'5 yi'" 

^'&i^'^^'^^\c'j\,^xmm^o cc^^ttt. oc 

VWJSI^n^CttioT. ^2fSS8 Ui:;t'l';l/.:K 30 

>:/fcg^?n, ^i«8oa;i--Y;i'A>'tgg?n 

So t-DT. ^2?iES3 lta^2«8 i;£/rLT 

?SA^ftl&?ns -73 -e. ^ I m.^ 3 0 ©rfia^ i im 
8 o^/rLT:t-r;w^>tgftB^n§, 

[0 0 5 9] S/c. n-y^'tfy3 3CDM2g£Effi3 3d 
fc{J;m2«g3 1 ^:tLt,^ffiE!5)^ftfflLT^5f). cl© 
fffifcS-^Xft^^t j;-3T. rae>3 3ttIffl?L3 2 

oX. P7^«^4 9{M«lt*-3TV^«o 
[ 0 0 6 0 ] c CD J; 9 ^ 2 ^ES 3 1 !c?4ASt4li&? 40 
^l»ES3 0©»*^#ffi?nSct{ej;D. 

mm 3 1 1 mEm 3 0 rt©?iSEt)t^ lt 

W69fc;fct<^§„ ^©ISS. ^^-y 2 4:^3^-^2?* 
ES3 l©rftEfcj;f)f^l5?n. -^-yftl 9ii;\^i^ 

y^i GicMLxmmmnmicmmm^o 

r. c<D<~yi^i8tti>lc:^l,iy-^7h] \mm 
j;oT. SS^/^;l'77 7<D/^;l/7":5f'f'5 

[0 0 6 1] $fc^ -<-yiti dmnmicmicm 
mmt^t. wi<~y»i BimjiLTzmmmmicm 50 



0-2 12911 

12 

L. mj^iWi 1 (D)MW^-(^y^'jf%.%,WMd$. 
lifts, i^^ ■ca:>i.')\z^-y^ \ 9*^ftaiiffiafc 
atTfe. ^2gEffi3 3 dfcm-^Hc;^?&?iE*H1^ 
fflLTV^Sfcii. 07^t:°>3 3tt#jJ:?L3 4fc«A-r 

[0 0 6 2] ±f2cOj;-?(c, mj^miKOtM-V-^^ 

[0 0 6 3] il©^^, OCVWilJnSilttj;^ 
T. SlfftK8 0S:tf||2»^8 1 i:. ;t^;l/.t;y:/S 

-(3t-())y)\yt(mmm^t^^m\-^i\^. t^^r. 

#W 8 0.81 ^lUTlf ^Dnxi^fc^riES 3 0 , 

3 1 ^sma^'m. ikmmmz 0,31 *^5©?ft© 
sfffl*w±?nso ^©las. #?4Eg3o, sm© 

5c i:©fc46v «SM/^;l'77 7©/^Vl/7^^5>i/'fj;i@ 

^^©^j-rsyyfcfsjfsnso 

[0 0 6 4] c:©j;3fc. *IISSJgffi©VVT 1 2fcj; 
n^^^ 5S^M;1/77 Kr^iW^^^yf^M.'h'M}^-' 

ai^iita^fl^tgM-r s t fc. ma©/'?;]/:/^ 
1* 5 y^icunt^ c tt^x^^o 
[0 0 6 5] tc6X\ -^Ly-^yhi i^m}t^rc 
J6tg-rs h;]/^'}*. -STttft<. fag/';;i/77 7© 

C©b;l/^'a, :;?7A>'-V7H 1 *^^M^<;;b7'7 
7^f4#-r5^fcacSiEh;l'i'iJ (llH©+iPjJ) ©h° 
-^'fitPK 1 fc. IBI/W7 7^|fl#TS^t4DSt 

hjvm (ii0©-iiij) ©h-i'f(PK2t©fras? 

M l^aftSlnIfc[Hlfe^€SJ;9tf1:fflt-5h;V^'T 

[0 0 6 6] ttc. |BiHt^tJ;9fc. c©|g»b;i/ir 
t*5ltSiEb;b^'ffliJ©t:-^?{itPK 1 liM.hlV^m\£ 

[0 0 6 7] c:©J;5t;di^J/'t7M l©|gfih;l/^ 
±■£^^^-^(0X^1^. #r4ES3 0, 3 1 ©rteA^M 

'pLx. imEici:ox-i~y2 4mm-£m<rj: 
^ rzM^icii^ <~y# 1 9 imymmt^ x^m 

mic-Di^xmrnt^, 

[0 0 6 8] tMUmmc^^'X. j:yy'y(DWBtf^^ 

ihsnst^, ocymi'mn^cticnox. 12 

r4SS8 1 lU-fJlfsyficm^n. nimsoiit 

^)W^yicm-£nrcmmnt^^o ^-ox. 



13 

icmtmmt^o coyxd tc-^-x* 1 9 ttmnyiioiic 

[0 0 6 9] ilC-e. ^2?4ffig3 1 (Dmt^+^:kt 
[0 0 7 0] L*^L:4ft^p>. xyi/'yclS^^itT? 

WPt^h. i3Lt/^7Y \ i«|gi)h7l/i'*^th;i^i' 

[0 0 7 1] -15. ijL'y^^yYi i©jigiih;l/^*^t 

[0 0 7 2]fip-S. ijLl^^7Yl\\Lm^MmV)]^ 

PK2<N-PB2'SB2-(R H-R2)/2 ••■(2) 
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* mif^mU ^^~y 2 4 ttlHg|3 2 6 F*3T'ffil!fr i -5 

^:iagI52 5 tcDffi^*^^Dji?n§Cttj;?). VVT 

[007 3] ^il-e. *^KJglT'{i. CC0J;5S:S§ 
©^S^HltSfcfefc. P 7 1^>' 3 3 tCl3tj-«^ 2 
gJEEffi 3 3 d cDS« S A 2 &t>*X 7 3 5 £Dfit^:b 
F l^JJ(T<?3ct9tK^LT</^5o 

[007 4] m. <-y^ 1 9 is^wMmm\mL 

T. 0 7:>l#|4 9^iTOJ«li:^;«tt©Mf3?4Sfa 
1 3rtcD?4ffi:^ rPA2j ttStv 7.y^)yfZS(D 
mil Vlt^Z SES 3 3 d [cftfflt S?4ffi P A 2 1 
(PA2 • SA2) t*^tU^i:i:)i^6. 
ii©»EP A 2 j; 5 ts^ tis., 

[007 5] PA2 = F 1/SA2 • • • (1) 
n7^lfy3 3©|glSE®3 3cfct^mES 

3 ommEtmLh^i^Emmt^ti\ g i ?4SS8 o 

Jb^■;^-^;^/^ytgic^t^T*5f). il(D?ftEttfSSH 1 3 
©rSEPA2 tJ:t'<T^ii6T/J^^l/^Cl^;b^e,, ±s 
(1) {cfe(,^T{i#JiLTt/^^I/\ 
[0 0 7 6] ;^Av-v7M KDmih^l^ii^M. 

^:-^->2 4©flIl^ffilhTSfci6ttt. ^2fflES3 

1 mmp Bzmy(D^mfct±^-^T'S>^'mt'^ 

[00 7 7] 



ttc. ±S (2) fcfeV^T. TNJ tt-^-yftl 9 

t^tt6n;t'^->2 4®s (mmmxHi m= 

4^)Xh^. rsB2j {J:-<-y2 4®^2?4Ea3 
ni:ffi-r?.fflffi®ffilT$«o Sfc> TRij (i't-y 
1*2 4^D4'^L^ (;«jixi^-v7 h 1 1 (D^^fpib) A^S'^- 
V2 4©^1.MffiS-COS2TfeOs rR2j tj;[BIftl^^ft^^ 
F 1/SA2>2'PK2/[N'S B2 

mmmmxii. ±s (3) mtct^^vic. w^zm 

^3 3dmmSA2mxf^)y'>'3 5cDimtlFl 4( 

tfete. ^2iES3 1 rt©f4E*M-y2 A mm 

tts 5t*t D 7 e y 3 3 tim±ll 3 4 1 KALTP 7 

6 t<-yii- 1 9 i(DWig6*WJ?n^o 
[0 0 8 0] i;£-qt. x^^^^yfo 
#ih^© j; ^ tc, ^ 2 mm 3 1 rt©?ftE*^ii'> Lfc« 

D'y^/ai4 9tM|iJttffitt^Cttj;^< 5C 



[007 8] CCT^ m^mi 3rt©?ftEPA2il^2 
r4ES3 1 cDfflEP BZmsmi3. 3 1 ft^jll? 
nTV>5Ct*^e.BSI|tl^ (PA2 = PB2) o CWc 
46. ±K#S ( 1 ) , (2) S2§Effi33d© 
ffia S A 2 SlfX7V 3 5 ©#^^J F 1 J; 

[007 9] 
(R 1+R2)] • • • (3) 

2 4 ©gll^StlltPIltt-^ C t/b^T't. COMi* 

[0 0 8 1] Mt. *il«fB^T'li. ^~y»] 9ti^m 

g^tstsEMsn^cttt. P7i'ii«4 9 
mmnx^^ioizbxi^^^o ti-^x. msm^ 

0,31 F^©ttEft^M'> L T-^- y 2 4 ©fiB^&iJilT- 
t:&<^-3fc^^ttt. 't-yftl 9tt^jA>'-v7M 

1 o)m}h)v^icxt)mMEmLxmmnmicmt 

^py^^' 1 6 i:©iB^^0fe*m0j?n§o 

[0 0 8 2] m^i£. ^mmBrntmr^i). -^-yw 

1 9 mmn&micEm-^ ntc 1 1 p 7 mm 4 9 



(9) 



15 

mi^m. ^?4ff§3 0,3 1 (Dm.im'phTc^'^ 
[0 0 8 3] c(r)^. mmm\ziim. mna^ 

[0 0 8 4] mmLTzJ-yJy^^mAmc 

n^-ywiQmmmzmtmm^m\z^. m 

IB h ;^ i'^fcSH L/c-^-yft 1 9 ©Sl{!*mt« 
[0 0 8 5] ip-e. xye/'y^iiBffc^Qi/^Ta, oc v 
m \\tt-(]]^if-^yf\mm^^. mimzom^ 

1 msm 2 3 matt t J: o Tiifc t^fzm^t 

ST\ ocvwjij^n^citfcj;^ 

T^ gif4iES8 0*^;^--r;V#y^tS^?n^ ^2rfiK 

8 1 m-f}Wvyicm^mo 

[0 0 8 6] CLT\ xyi^^ycoag^^^ifcLTJb^eS 

^3 0, ?4ss5 4. mss. mf^Azmmi^Et 
•Y;wryt^$nT*5t), cne^gpso, 30, 5 

4, 4 3(7)F*3f|im4tj;oT?ifc?tlTl.^at,>i:tm 
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* [0 0 8 7]tJ^^T^ c<Di:^mmii^^^imm3 

ES3 0©aj±*^+^S;;S;t2fc$-ei|ifBtStutD -y 
^M4 9AWJ«l*^?>»«lt^fft.5t. *A 
>'i'7M l®liijh;I'^*^'iEh;l/i^t^:o7citfc. 

mmtTcly. ggt/Hi, '^->'2 4*^gKLT|lI'^->2 
10 4 tamz 5 t*m^ii!?jiLS^!!)mL/cfJt§ 

[0 0 8 8] ^CX\ ^mmBmXli. C(DX^rj:AjV 

7 t°y 3 3 icmf^w 1 gffffis 3 c mms A 1 :a 
tf;^:/'; y^3 5 of^^ti f 1 mT(D^ 5 fcS^LT 

[00 8 9] ip-e. uy^mA9mmmtfs:^t 

t©Mf3rS7^4 3i^O?SE;& rpAlj fTSt. 

»EPA 1 tii^ie^jcdta^n^o 

20 PA 1 =F 1/S A 1 • • • (4) 

3 lF*3©?4Ei:tL^«;iHtfflt-§A\ g2»8 1 

if^t-f!\y^iyic^m^tir^>y. £:®?4Ea}ft?X4 3f^ 

(4) fc^5l/^Tti#ilLTV>«:V\ 

[0 0 9 0] -73. ^A^-^yM l©j|gi[ih/V^?;?)^iE 

^£^-y2 4mW}^m:tucii)m, gir4E^3 

0©fflEPB imf(Diimtct±t-$X:^:i,mi}^ 

30 

[009 1] 



PK KN'PB 1 'S B 1 •(; 
±S (4) fcM^T. ^iatt^l?4ES3 0©Mti:j; 
0-^->f*2 4fcMUTl^;3f^{cftffl-r« 
^0 ±S (5) tefcl^T. rs B 1 J {J:'^->2 4©l| 

ir4Eg3 ofcffi-r«fljffi©ffiii-pfeiio 

[0 0 9 2] C<1X\ t47^4 3F*3©^EPA 1 
EmSOmEPBltii.. St4 3, 3 0^^)ll?ni 
F 1/SA 1>2'PK 1/[N'S1 

ms 3 c<Dmms A \ m7.-y'jy^3 5(Dmti¥ i 

;&^t^J;5tLTV^^o S^oT. ll?4ES3 0® 
f4EA^±M- ^ ©?4Efc i f) 't-y 2 4 ©Sii^PIib 

9j!j««lt^;«„ 

[0 0 9 4] to T. *IIM?||tj;n{f. xy>>-y© 
^tfei/^T. ^l?4ES3 0©?aEA^+^^:;^:^?li:t 



R 1 +R2)/2 • • • (5) 

■^Ti^^!::fb-'P>mmLh> (PA 1 =PB 1) o cote 
(4) , (5) ^l§Effi33c© 

mmsAimx':fvyy3 Bmm? nm~f<D^ 

[00 9 3] 
1 '(R 1 +R2)] . • . (6) 

[ 0 0 9 5 ] sfc. if%imm\cm^ u v mm 4 9 

Ttt. n>yi/lf>3 3©#^Effi3 3 c, 3 3dfc?n 

^nmrnm 30,31 (Dm±mm t^^ctic^^ 

uv^\f:y3Z(o{m^m&.vv/^Ym(D7'; 

50 ^"ax-^fciuT^Mt^ctfcj;??, u-jmmA 



(10) ^MVl 0-2 12 9]] 

17 18 

sfsctA^Tt. o-i^TavvT 1 2®fg3xhffc^ (h.t^ps) ^f^-Lrmommihtu ^zmsm 

mzntt^v^Zo 9 1 icMbxiis w. 1 oy%mm\zm^m i asss o 

[0 0 9 6] [^2 m-mm] 'aic. mmmmt t nmm^^^ brc^z^m mm) ^ft Lvm 

mmBmtm^mm^^t^mic'oi^'rii. 11-0 [0 1 0 n Mt. *iiwi©vvt 1 zk^^^^x 

[0 0 9 7] :^mmmii-, mM:^h^>^7h 1 1 icm mbrcwmmA s^wsnri/^^o *m 

^Tfu5EbfcgPM;{7Ai^t7h7 0tVVT 1 Z^iSlt 10 J^ffitfel^T, ?4?X4 3tt, ?4S5 5. ffli^5 4§^L 

ft 1 9 mmmtmt^TcmT.^v y^m^fz ^ 1 seks 3 c ^{±12 ?4iig9 1 mmmmmt 

[009 8] IP^. a7t/T^-rj;5tC. Pm:^A>'+7 OtSa^nTfet). n-y^tfy3 3©^2SEffi3 3 

h 7 OcOftMtttVVT 1 Ziim^f^nzm. IrIV d fcti^ 1 fflES9 0|^©?4E*H^Mt5o 

VT 1 2t j;-2Tgp^/':;b77 ^(DfVW^-^^y^'iS^ [0 10 2] $/c. *ll»ffifcl3it^a-y i'g^4 9 

7 OcD^feSfiJfcti. »1i'7 7 4*^i?lj-P>nTfc(}. 1^ iS^tCfflStlUltetT. #'^->'2 4*^#fla52 St^gfL 

^7 7 4 a, V V T 1 2 nm^r l 7 tit^$tlT^> /c«®t:2:^fig. IP'S. «lllfjii«fclL/cfc tt. 

§0 S/c. 'S^;<7i.ix-v7M i®SiS»cti:/-y 7 20 MieMWtt^tc^fMT-^^e '^-^x. mARms 

itmifibn. m-') 7 1 \i^-(^y^ovvi 2^ t^-rfi^itfLs 45*. tjsi 8^cfel^T-^-y|^il 9;!3^ 

i\Lx^7y^y^yY mm) \i.mm^^nx^' ait^CiMtib/ctttn^^tfva sjbmRiiia 

ffiBt n. fflT^ 4 3 imm^r 1 7 

[0 0 9 9] H8«. H3©-gRcffiSt«g|5^^ffi;;«; V^T. C©^it?L3 4 t*f[R]-r§isiM(Cjg^?nTt,^ 

LT^tVVT 1 2«ffi0TS«o §0 

fc-i^T. /N»^i>>^"i Qmsmmm^r 1 yaRiHt [0103] sfc. :mmmx\t. Hst^t-t^ 

^EnsTvi^t.fcafcH^ffSfjtiiiK-r-So *fc. Hgp fc, #ii?ftES9 0[^t{ix:/';yi^9 3A^^-n?-'n 

2 6i^tfet/^T-<-y2 4©Hiifca*nf'n^i?tE ^ttstiTi/^^ mmx\t^(D-":>^^t) . ^xt'u 

S9 oRD'^2raES9 1 mi^t^x^^^z,. m^7 y^Q 3©sw. -^-^^2 /^mmz smmzm 

nmmmtmmQiky. ^(ommnmm 30 m^km^zAa, 2 5atT@^$nTi/>^„ c 

t*3tt^ rmnii^] tsit«) '^)ijii:f4«tsii 1 ©X7°';>i^9 3ti-<-y2 4^^2?4ES9 lijtft 

lRl:^iSi (JXT. i:®^fp];&2p:^ssj^®tc4bHJS ri^T? [o i 0 4] *^Jglfc^-it§a7^'Sgfcfe 

ts«-rs) ®fjfcffi«-r^^2?ftEg9 1 fcfi, t^Tfc. Ml ©fisi?^®t[RHifc't-y2 ^mmm 

m/^!]^79-f^y':f^m^'^6mmifm-^mo m?>fcmmmumnx^^^o ^iseb 

[0 10 0] C©J: 5 m 1 mm 3 3 c S A K ^2 gESBS 3 d . m^-fV y 

Bmic^\^'x^imE.m3 o{tiiatsswfcj;Di2 ^3 5mm¥ ui^nm&cf<DA u) , (s) 

fftEM9 1 mj^^n. m<ni<Dmmmicu^x mrct^^m^-^nx^^^. 

^zmzms im^t^mitii)^imsM9 Qif^*io [o 1 05] 

F1/SA1>2'(PK4 + T1)/[N'SB4'(R1+R2)] • • • (7) 
F 1/SA2>2-(PK3-T1)/[N'SB3-(R1+R2)] • • • (8) 

C!ix\ rs B 4J a. -<-:/2 4©S2tE&El9 1 Ic FT IJ tt'^-^^l* 1 9*'!ll^fu§ti:lLfch${i:. 

ffif^fJffiCBlf^f). rs B3J (4. -<~y2 A(r> mE:^fVy^9 3lcxt)n-t~yWi 9\cMbxmn 

^mEm9oicmmm<Dmmx&^. s/t, rp ij\Piicimt?>h)Vi^x^^. 

K4J ti, mn.ijLy^7h7 0(Dh)\^mW}lcm^ [0 10 6] Sfc. Eh/Ui'tii. gp^;)!7l.i^-^7h7 

t h^l/^'iJCtf-i^ft (55M;!7i.i/-¥7 h 1 1 tli^^T O^lft^lBjtHlfe^iir^ j:^ W^M1-§ h/l/i'Tfe 

ttMBStf-^fiPK2fcffi3^;§) T'feD. rpK3j Mh^i^m. wiy^yhi ommmcmm 

l^TtJMieif-^fiP K 1 tliat^) T'S^o Ht, 50 [0 1 0 7] ±S (7) . (8) 1 ©HftJgl 
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icxmmim^ (3) , (e) tmmizm&x'^^ 

Co 1 0 8] Et. *||S©g^ifcj;infJ. xyi;y*^ff 

MiSOCVWJffiI?n«Ctfcj;D. ^Itti^*^:^^;!' 

ytg^^nS 1 1 fc, g 2 
S^^tl^o fcT. 1 9a||l?E&ES9 0© 

Jftffi t <J; o Tji^73 [Pit ffl^f @K U j; 5 1 -r « o 
[0 10 9] Mt. -^-yfti 9fcttc:(D||i?fiES9 
ocrftEttoK.. mmT.fvyf^ 3t'^n^-yj^i 

T. t^)ifsyy(Dmmm'PLr^ i ?asg9 0 1^ 

h7 0®»h;P^rtJ;.,T)i^^f^t|BS^llIS-r^C 20 7!D^^Jm-fS.y'!fmmtii't'^mic" <~ 



[Olio] '^-^'fti 9{i:. mnmic 

X. W. 1 K^9 0 ^©«;&^HtM'>t§ xiv'7 
If y 3 3 *m?L 3 4 F«3titA LT, P -y 4 9 

1 9fc©fiJf@KWJ?n, P^/^;l/:/7 8®A;V7 
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[0 114] • Lmnmrnx^h-^x. p-v^a«4 

9ttxyu>i^3 5fcj;«f^^^t#^ffiffi3 3c, 3 

3 ^\■cmt^m±.\z.^^zxmm\msmmmt 
L. ^ti^.^'^y^mmmtm<^xmmwtj p 

y ^ F-en 7 ^ If y 3 3 «Mij?^5 J: 5 fc LT t j; 

[0 115] • ±ie® 1 ©umiT-tt. P7::?«4 
9*m$iMlt^:oTM'>i/>i^i estf-^-^fti 9 
©TOilte^^Sa^n. '^-yttl 9®f]iB*^-agft{4 
SfcH£?n§*^ li't-Vftl 9*^H^^nSffi«{i: 

9*m2=fa§fu»i. AMI 7lcm^n««iJ:fL3 

4 (OimmM.t?> <: 1 1 c); D . x^i^ycS&iiSf t 
tt««K^/'!;l':/7 7©/'5;l/^^^'5>if*^g5itJS:S j; 

[0 1 1 6] Sfc, ^2©^ilfgltDj;9!c. 1^^/01/ 



1*1 9m'&^nmmmtL'^mnmim&-^ 
[0 117] •±tmmmmx-ii. -<~y»i9ic4 

L X. m^- > 2 4 ^ 3 -D&rf. m^liS -D&JlM L Tc 

it^frscit>T-t«„ -^->2 4ot^±ia#iiss 

JBffiJ; D'>^:< Lfc#^fctt, MieWs 0, 8 1©^ 
l^ta. -^-yi 9li:jhfLTi;D;^tft[i]Kb;l/i^% 
[0 118] • ±mW, 1 ©SffiJfffiT'tt. VV T 1 2 © 

c(Dmn^7 1 i^tii.f-v'^xfv^y hic 

9-f^yifovhM\^m^^s.y'!f^:L~y^fflx^ 
yy^i/^7hicmmt:^i^icix^x\^\ 
[0 119] -^m^mmxii. m;^)if7 m 

tni>tt^\L^ 'tmmx:^yvyomm^tn 40 ct-^tLTi^^o cnt^i^LT. vvTi2«tg*A 



[0 111] ^zx\ -x-yvyt 
LxmmmmmsT lt l s ^\ a$f 

[0 1 1 2] ii©.^,. mmmxii. xyp'yi:off± 
mc^^^x. p^;<;;l/77 8©MVl/7:Jf-i'5>i''*^ftfe 



^0 i^-pt. ^mmici^m. ±m(o^omm 

[0 113] u±mmbkmmmii. wt® i 
• ±ia^ 1 mmmmxii. ®«*Ai/-v7 h 1 1 tcs 

ttSniTcVVT 1 21cj;D®^^^;l/77 KDj^iW^^ 
f.t'pfc. Sf^*i,i/i'7h7 OfcVVT 1 2^^lt, 



^n^nm.t^sX')\LLx^iih\ 

[0120] ±lH^SSSJgffiA^6fEgT-t^MWSl 



ravvTi 2icj;t3^^/oi.77 7©/^;w^5>^ 50 ^i^yfmmm^-ywmmmmt^. mm 



(12) 

21 

[0 12 1] :L(Di:ommcxm. Etimmc&f 
mmmmnrcmmmt. nmmmmmtn 

[0 12 2] 10 

[012 3] '^-^r. S.timmmBlciii):fyKy-Y 

7 hcoh}immcmmbrcmMcm^<~yo) 
mmm±t^ ctti^xt^^^^is-^icn. mm 
mimm^im tii-ox^^^i^y mzs-<- ym 20 
mmmmti^. -is. wmmmm>^'j 
vyfm^-y'^mmwtmtm'^mm 

(Dy)vmm\^^m hrz.mMn^u^^^-y<r>'m. 

[0 12 4] ^©gm. ■mma.ui. w-ii-m^m 

[0 12 5] nmzicEmbfcmxit. mmm 30 

ymmmmmm^-^m.'mmmm^t -15 
x\ Ef]mcomEti^^~y<Dmm±nmm^ 

[0 1 2 6] iMoT. mm^mmmmmmicr^ 

otcf^Ui. t!L,~y^7h(Dh)]/^^micBBbfc^ 

nmic ymmmt\ mmmm mic 
Mt?>m^~ymms mEijm(DmwBic^-oxm 
ih^n^o 40 
[0 12 7] ?-(Diss. *^Bjit j:n«\ mc. 

i^x. i3hi/^7h(Dhjv^^W]ic^mLrc/\':7i^y^ 
m<-ywmmmmmmicm\t^ ^ ttfx^ 

[0 12 8] nmSEmiDmXli. AA->-v7ht 

ii-:}xmmtn^'^)i7(o/^im^^y-ymmn 
rcmtrs:^mmnmx^^^'jymn^~y#m 
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Mmmtmmmmic j; d mm § <t ^ t tr 

[0 12 9] yt-^x. smmmw&msrfLx. n 
m.WEicx D immici3ifz^-y(Dmm'm^ 
rs < fc^^fcji, ^\7iyyifm^~ymm-Mm 
^hxmmnvimtrji^. mmmmmMmm 

[0 13 0] ^m^. ^mici:m. ii*^2fcis 
mbfcmmmcmx. EmmmKm&TL 
fci-a-t. ^^'^^y'ymis^-ymmmmm'pii-^ 

[0 13 1] mmAEmmmxii. ^^^t/'ymi^ 
&<~ymcmm^n?,i3L.y^7htLxMmti 
i.y-v7h^mnt^tt^ic. immt^-yto^m 
t «s 1^-^- y^mm(Dmmicmnm^ ctic 
<t f). /^^py-^m<-ywmw^)i7(D;vi7^ 

l^tlfcmmmx/^^i^y■^m<~ymmMm 

[0 1 3 2] IJ^oT. rtllM®ff±tf#oT#^/^;l' 
SS. *fSf3fcj;n{f. lfAl?]l2tlBicL/c^B^ir)aS 

[0 1 ] S 1 ©«SSg^,fcfe-lj-S V V T ©«Bit*^t!^ 
[02] *Ai^-¥7h&lj:VVT©|B«^/T^tlfS0o 

[H 3 ] la 1 © 3 - 3 lit mmMo 
[0 4 ] n 7 ^^attoffi^ji^ffi^-zT^traiao 
[H 5] D 7 ^7«©»^^l^s^■rwffi0o 

[06] *A>'i'7h[t:*3tj-«IElib;l/^©SIi*^-r 
f=r7. 

[07] S2©^ffiJf^fcfctt?,*A>-v7h&CFVV 

[08] VVT®-gRJ£;^LT.T-r»fffi0o 
[0 9 ] V V T ©i2K««®^M^J^.i^tiTffi0o 

[010] m.\^m^^^i.mtwm. 
[0 1 1 ] 0 1 0© 1 1 - 1 1 \m\m'Dtdmm. 

1 l"®:M*A~>'^7h, 1 6 "MH7i/yy, iQ-'^ 
-yft. 2 4--<-X 2 6-M. 3 0, 3 1-W 
S> 3 2-ia7L, 3 3-n7^t°X 34-'(M?U 
3 5-X:/'jVy, 3 2-Il?L. 4 9'"0 7^'m 
7 0-g^«*Ai/^7h, 7 7-»^;b7'. 7 8''Jf 
M^'$;U7. 9 3-X'/ij:/i^„ ■ 



